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Founded in 1969, the Organisation of
the Islamic Conference (OIC) is com-
prised of 57 nations that together repre-
sent the second largest international
organization after the United Nations
[1]. According to their Web site, the
OIC serves as the ‘‘collective voice of the
Muslim world,’’ both protecting its
interests and settling conflicts and dis-
putes between member states [1]. In
addition to several important and pros-
perous oil- and gas-producing nations in
the Middle East, the OIC nations also
include some of the world’s poorest
countries as well as large middle-income
countries with regions of great poverty
(Figure 1). In these geographic areas of
poverty are also found some of the
highest infection rates and endemicity
of the neglected tropical diseases
(NTDs). Shown in Table 1 is the
estimated prevalence of six of the most
common NTDs among the most popu-
lous OIC member states [2–8]. Each of
the 28 countries listed has a population
that exceeds 10 million people; together
they account for more than 90% of the
populations living in the OIC.
The information in Table 1 portrays a
devastating burden of disease from
NTDs in the Islamic world. Unlike better
known infections that occur in North
America and Europe, the NTDs repre-
sent the most common infections of
poor people living in developing coun-
tries, causing chronic and debilitating
conditions that result in impaired child-
hood growth and developmental delays,
poor pregnancy outcome, and reduc-
tions in agricultural worker productivity
[5,9,10]. As a result, the NTDs not only
adversely affect health, but they also
represent a major reason why poor
people living in the OIC and elsewhere
cannot escape poverty [9,10]. For exam-
ple, between 200 and 300 million people
living in OIC countries are infected with
one or more intestinal helminth infec-
tions, i.e., ascariasis, trichuriasis, and
hookworm. Approximately one-half of
these cases occur in Indonesia and
Bangladesh, two of the most populous
OIC countries [5], followed by Nigeria
and other African nations [5,11]. In
addition, high rates of intestinal hel-
minth infections occur in Malaysia [12].
Together, the OIC member states ac-
count for up to 40% of the global burden
of intestinal helminth infections. Chil-
dren living in the affected countries on
average harbor the largest number of
intestinal helminths compared to any
other age group, and as a result suffer
growth stunting, reductions in physical
fitness, and developmental and delays
[5,9,13]. Intestinal helminths impair the
ability of a child to learn in school [9,13],
which probably accounts for the obser-
vation that chronic hookworm infection
in childhood reduces future wage-earn-
ing [14]. High rates of hookworm
infection also occur during pregnancy,
and represent a major cause of anemia
among African women [15,16]. It has
been noted that Sahelian nations exhibit
higher rates of hookworm infection
compared to other intestinal helminthi-
ases, possibly as a result of the high
thermal tolerance of hookworm larvae in
the soil [15,17]. This observation likely
accounts for the high prevalence rates of
hookworm infection in the OIC nations
of Burkina Faso, Chad, Mali, Niger, and
Sudan.
Schistosomiasis is also a common NTD
in the Islamic world. Almost one-half of
the world’s schistosome infections occur in
OIC member states, especially in Nigeria,
Mozambique, Burkina Faso, Mali, and
Cote d’Ivoire [6]. Many of these cases are
urinary tract schistosomiasis caused by
Schistosoma haematobium [18,19]. In addition
to the end-organ pathology to the bladder,
ureters, and kidneys [20], S. haematobium
infection is associated with reductions in
child growth and development similar to
those caused by the intestinal helminths
[21]. According to some estimates, the
disease burden resulting from schistosomi-
asis may exceed that of malaria [21]. In
addition to the intestinal helminth infec-
tions and schistosomiasis, both lymphatic
filariasis and onchocerciasis are highly
prevalent NTDs in the OIC member
countries. The bacterial NTDs are also
prominent. Approximately 20% of the
world’s 213,000 registered cases of leprosy
[7] and 21% of the world’s cases of
blinding trachoma [8] occur in OIC
countries. Blinding trachoma exhibits the
highest prevalence in the Sahelian coun-
tries of Sudan (almost 4 million cases),
Niger (2 million), and Burkina Faso and
Mali (1 million cases each) [8], where the
dry and dusty conditions there combine
with extreme poverty, inadequate sanita-
tion, and poor access to clean water to
ensure high rates of transmission [22]. In
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emerged in the setting of conflict [23].
Indeed, several conflict and post-conflict
countries in the OIC stand out for their
high prevalence rates of NTDs. In Sudan,
the high endemicity of trachoma, hook-
worm and other intestinal helminth infec-
tions, and schistosomiasis were already
mentioned. In addition, dracunculiasis
(guinea worm) is still prevalent, and more
cases of guinea worm occur there relative
to any other country [11,24]. Some of the
world’s highest rates of visceral leishman-
iasis also occur in Sudan, particularly
along the border with Ethiopia where
refugees living under conditions of ex-
treme stress are exposed to sandfly vectors
[11,25,26]. For similar reasons, visceral
leishmaniasis is endemic to Somalia,
where extremely high rates of schistoso-
miasis are also present [6,26]. War-torn
areas of Afghanistan (and much of Paki-
stan) and Iraq exhibit a high prevalence of
both leishmaniasis (especially cutaneous
leishmaniasis) and ascariasis [27–29]. Un-
like other intestinal helminths, the eggs of
Ascaris lumbricoides are capable of with-
standing the cold and dry conditions that
can occur in these countries. Ascariasis
and other intestinal parasitic infections are
also highly prevalent among children
living in the Gaza strip [30]. I have
suggested previously that the NTDs not
only emerge in the setting of conflict, but
these infections may also promote conflict
through their destabilizing effects on
human populations and agriculture [31].
The health and socioeconomic effects of
the NTDs, including their poverty-promot-
ing and conflict-promoting features, should
provide strong incentives to try and control
or eliminate these infections in the poorest
countriesof the OIC. Indeed, throughmass
drug administration with either low-cost
generic drugs or drugs donated by multi-
national pharmaceutical companies, most
ofthe NTDslisted inTable1,inadditionto
lymphatic filariasis and onchocerciasis, can
either be controlled or in some cases
eliminated at extremely low costs [32,33].
For instance, in Africa, a package of drugs
that simultaneously target the intestinal
helminth infections, schistosomiasis, tra-
choma, lymphatic filariasis, and onchcer-
ciasis can be administered on an annual
basis for as little as US$0.50 per person
[9,32,33], while leprosy elimination may be
feasible through case detection and multi-
drug therapy, also with donated drugs [10].
Therefore, large-scale control programs for
some of the most prevalent and poverty-
promoting NTDs could be implemented in
the endemic OIC countries for a fraction of
the costs required for better known condi-
tions such as HIV/AIDS, malaria, or
tuberculosis, and far less than needed for
non-infectious chronic diseases [9,10,32,33].
Through private donations from the Bill
& Melinda Gates Foundation and other
foundations, the United States govern-
ment, the British Department for Interna-
tional Development, and the World
Health Organization are working together
with public–private partnerships aligned
through the Global Network for Neglected
Tropical Diseases and several non-govern-
mental organizations, including the Carter
Center, to implement and integrate mass
drug administration for the most common
NTDs in more than one dozen endemic
countries [9,33]. Given the health and
economic importance of NTDs in the
OIC member states, it is also appropriate
to look to some of the prosperous Arab
nations, including Saudi Arabia, Kuwait,
the United Arab Emirates (UAE), Qatar,
and Bahrain, for additional funds to
support NTD control. Recently, through
support from the Gates Foundation, the
Global Network for Neglected Tropical
Diseases is establishing regional nodes in
Africa, Asia, and the Americas that could
offer appropriate mechanisms to channel
funds from either prominent families or
governments from some of these Middle
Eastern countries.
The impressive establishment of new
and distinguished universities in Saudi
Arabia, UAE, Qatar, and elsewhere
[34,35] could also be tapped to provide
training in tropical diseases. Currently, no
school of tropical medicine exists in the
Middle East, i.e., one which is similar to
either the Liverpool School of Tropical
Medicine or the London School of Hy-
giene and Tropical Medicine [36]. Estab-
lishment of such an institution in the
Persian Gulf region in order to specifically
target health disparities in the OIC
countries would represent a breakthrough
in medical and public health education in
the Middle East. A comprehensive assault
on NTDs represents one of the most cost-
efficient mechanisms to improve health
among the poorest people living in OIC
countries and to simultaneously lift them
out of poverty [9]. NTD control may also
serve to reduce tensions and conflicts in
highly endemic OIC countries [31]. Joint
action between the G8 countries and
prominent families and governments in
the Persian Gulf, together with technical
assistance by WHO and financial mecha-
nisms of the Global Network for Neglected
Tropical Diseases would represent an
impressive beginning.
Figure 1. OIC member states. Image credit: Organisation of the Islamic Conference [37].
doi:10.1371/journal.pntd.0000539.g001
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Country (Population in 2006
a) Ascariasis
b Trichuriasis
b Hookworm
b Schistosomiasis
c Leprosy
d Trachoma
e
Indonesia (223 million) 90 million 95 million 62 million ,0.1 million 21,430 -
42% 44% 28% ,1%
Pakistan (159 million) 21 million 1.5 million 2 million - 856 277,560
14% 1% 1.5% ,1%
Nigeria (145 million) 55 million 34 million 38 million 29 million 5,381 428,065
45.5% 28% 31% 23% ,1%
Bangladesh (144 million) 78 million 66 million 51 million - 4,463 -
55% 46% 35%
Egypt (75 million) 8 million 2 million 4 million 7 million 1,592 21,654
1 2 % 2 %5 %1 0 % ,1%
Turkey (72 million) ---- N A -
Iran (69 million) 5 million 2 million 0.4 million - 182 15,722
7.5% 2% 0.5% ,1%
Sudan (37 million) 0.4 million 0.4 million 8 million 5 million 940 3,614,367
1% 1% 25% 15% 10%
Algeria (33 million) 0.1 million 0.2 million ,0.1 million 2 million - 143,356
,1% 1% ,0.1% 8% ,1%
Afghanistan (32 million) NA NA NA - 32 217,457
,1%
Morocco (30 million) 1 million 3 million ,0.1 million ,0.1 million NA 17,134
4% 11% ,1% ,1% ,1%
Uganda (30 million) 4 million 3 million 9 million 5 million 472 1,050,797
17% 10% 37% 20% 3%
Iraq (27 million) 1 million 0.2 million ,0.1 million ,0.1 million - 140,697
4% 1% ,1% ,1% ,1%
Uzbekistan (27 million) ---- N A -
Malaysia (26 million) 9 million 12 million 5 million - 681 -
38% 49% 19%
Saudi Arabia (24 million) 0.4 million 0.4 million 0.4 million ,0.1 million 14 -
2% 2% 2% ,1%
Yemen (22 million) 6 million 1.5 million 0.1 million 3 million 486 204,984
30% 8% 1% 15% 1%
Mozambique (20 million) 4 million 6 million NA 13 million 1,830 390,721
23% 34% (70%) 2%
Syria (19 million) - - - ,0.1 million 2 -
,1%
Cote d’Ivoire (18 million) 7 million 5 million 10 million 7 million 1,165 601,888
44% 30% 61% 40% 3%
Cameroon (17 million) 7 million 9 million 3 million 2 million 520 530,102
46% 57% 19% 12% 3%
Kazakhstan (15 million) ---- N A -
Niger (14 million) 0.3 million 0.2 million 2 million 3 million 539 2,042,055
2% 1% 18% 27% 14%
Mali (14 million) ,0.1 million ,0.1 million 2.5 million 8 million 439 1,352,706
,1% ,1% 20% 60% 10%
Burkina Faso (14 million) 0.1 million ,0.1 million 3 million 8 million 578 1,195,699
1% ,1% 27% 60% 8.5%
Senegal (12 million) 3 million 2 million 1 million 1.5 million 433 357,191
28% 19% 9% 15% 3%
Tunisia (10 million) ---- 1 -
www.plosntds.org 3 October 2009 | Volume 3 | Issue 10 | e539References
1. Organisation of the Islamic Conference (2009)
About OIC. Available: http://www.oic-oci.org/.
Accessed 2 October 2009.
2. Statistical, Economic and Social Research and
Training Centre for Islamic Countries (2007)
Population structure of the OIC member coun-
tries. Available: http://www.sesrtcic.org/imgs/
news/Image/indicators_population.pdf. Accessed
2 October 2009.
3. Historycentral.com (2006) Iraq: population. Avail-
able: http://www.historycentral.com/nationbynation/
Iraq/Population.html. Accessed 2 October 2009.
4. Population Reference Bureau (2009) Afghani-
stan. Available: http://www.prb.org/Countries/
Afghanistan.aspx. Accessed 2 October 2009.
5. de Silva NR, Brooker S, Hotez PJ, Montresor A,
Engels D, et al. (2003) Soil-transmitted helminth
infections: updating the global picture. Trends
Parasitol 19: 547–551.
6. Steinmann P, Keiser J, Bos R, Tanner M,
Utzinger J (2006) Schistosomiasis and water
resources development: systematic review, meta-
analysis, and estimates of people at risk. Lancet
Infect Dis 6: 411–425.
7. World Health Organization (2008) Global leprosy
situation, beginning of 2008. Weekly Epidemiol
Rec 83: 293–300.
8. World Health Organization (2009) World health
atlas. Available: http://apps.who.int/globalatlas/
[and querying trachoma and the specific coun-
tries]. Accessed 5 October 2009.
9. Hotez PJ, Fenwick A, Savioli L, Molyneux DH
(2009) Rescuing the bottom billion through
control of neglected tropical diseases. Lancet
373: 1570–1575.
10. Hotez PJ (2008) Forgotten people, forgotten
diseases: the neglected tropical diseases and their
impact on global health and development.
Washington (D. C.): ASM Press. 218 p.
11. Hotez PJ, Kamath A (2009) Neglected tropical
diseases in sub-Saharan Africa: review of their
prevalence, distribution, and disease burden.
PLoS Negl Trop Dis 3: e412. doi:10.1371/
journal.pntd.0000412.
12. Al-Mekhlafi MS, Atiya AS, Lim YA, Mahdy AK,
Ariffin WA, et al. (2007) An unceasing problem:
soil-transmitted helminthiases in rural Malaysian
communities. Southeast Asian J Trop Med Public
Health 38: 998–1007.
13. Bethony J, Brooker S, Albonico M, Geiger SM,
Loukas A, et al. (2006) Soil-transmitted helminth
infections: ascariasis, trichuriasis and hookworm.
Lancet 367: 1521–1532.
14. Bleakley H (2007) Disease and development:
evidence from hookworm eradication in the
American South. Q J Econ 122: 73–117.
15. Brooker S, Bethony J, Hotez PJ (2004) Human
hookworm infection in the 21st century. Adv
Parasitol 58: 197–288.
16. Brooker S, Hotez PJ, Bundy DA (2008) Hook-
worm-related anameia among pregnant women:
a systematic review. PLoS Negl Trop Dis 2: e291.
doi:10.1371/journal.pntd.0000291.
17. Brooker S, Beasley M, Ndinaromtan M,
Madjiouroum EM, Baboguel M, et al. (2002)
Use of remote sensing and a geographical
information system in a national helminth control
programme in Chad. Bull World Health Organ
80: 783–789.
18. Toure S, Zhang Y, Bosque-Oliva E, Ky C,
Ouedraogo A, et al. (2008) Two-year impact of
single praziquantel treatment on infection in the
national control programme on schistosomiasis in
Burkina Faso. Bull World Health Organ 86:
780–787.
19. Clements AC, Bosque-Oliva E, Sacko M,
Landoure A, Dembele R, et al. (2009) A
comparative study of the spatial distribution of
schistosomiasis in Mali in 1984–1989 and 2004–
2006. PLoS Negl Trop Dis 3: e431. doi:10.1371/
journal.pntd.0000431.
20. van der Werf MF, de Vlas SJ, Brooker S,
Looman CW, Nagelkerke NJ, et al. (2003)
Quantification of clinical morbidity associated
with schistosome infection in sub-Saharan Africa.
Acta Trop 86: 125–139.
21. King CH, Dangerfield-Cha M (2008) The
unacknowledged impact of chronic schistosomia-
sis. Chronic Illn 4: 65–79.
22. Kasi PM, Gilani AI, Ahmad K, Janjua NZ (2004)
Blinding trachoma: a disease of poverty. PLoS
Med 1: e44. doi:10.1371/journal.pmed.0010044.
23. Ngondi J, Ole-Sempele F, Onsarigo A, Matenda I,
Baba S, et al. (2006) Blinding trachoma in
postconflict southern Sudan. PLoS Med 3: e478.
doi:10.1371/journal.pmed.0030478.
24. World Health Organization (2008) Dracunculia-
sis eradication. Wkly Epidemiol Rec 83: 159–167.
25. Collin S, Davidson R, Ritmeijer K, Keus K,
Melaku Y, et al. (2004) Conflict and kala-azar:
determinants of adverse outcomes of kala-azar
among patients in southern Sudan. Clin Infect
Dis 38: 612–619.
26. Reithinger R, Brooker S, Kolaczinski JH (2007)
Visceral leishmaniasis in eastern Africa -current
status. Trans R Soc Trop Med Hyg 101:
1169–1170.
27. Faulde M, Schrader J, Heyl G, Amirih M (2008)
Differences in transmission seasons as an epide-
miological tool for characterization of anthro-
ponotic and zoonotic cutaneous leishmaniasis in
northern Afghanistan. Acta Trop 105: 131–138.
28. Al-Hucheimi SN, Sultan BA, Al-Dhalimi MA
(2009) A comparative study of the diagnosis of old
world cutaneous leishmaniasis in Iraq by poly-
merase chain reaction and microbiology and
histopathologic methods. Int J Dermatol 48:
404–408.
29. Gabrielli AF, Ramsan M, Naumann C,
Tsugzolmaa D, Bojang B (2005) Soil-transmitted
helminthes and haemaglobin status among Af-
ghan children in World Food Programme
assisted schools. J Helminthol 79: 381–384.
30. Astal Z (2004) Epidemiological survey of the
prevalence of parasites among children in Khan
Younis Governorate, Palestine. Parasitol Res 94:
449–451.
31. Hotez PJ, Thompson TG (2009) Waging peace
through neglected tropical disease control: a U.S.
foreign policy for the bottom billion. PLoS Negl
Trop Dis 3: e346. doi:10.1371/journal.pntd.
0000346.
32. Molyneux DH, Hotez PJ, Fenwick A (2005)
‘‘Rapid-impact interventions’’: how a policy of
integrated control for Africa’s neglected tropical
diseases could benefit the poor. PLoS Med 2:
e336. doi:10.1371/journal.pmed.0020336.
33. Hotez PJ (2009) Mass drug administration and
integrated control for the world’s high-prevalence
neglected tropical diseases. Clin Pharamcol
Therap 85: 659–664.
34. Krieger Z (28 March 2008) Desert bloom. The
Chronicle Review. Available: http://chronicle.
com/weekly/v54/i29/29b00701.htm (requires
subscription). Accessed 2 October 2009.
35. Mills A (28 September 2008) Emirates look to the
West for prestige. The Chronicle of Higher
Education. Available: http://chronicle.com/
weekly/v55/i05/05a00101.htm (requires sub-
scription). Accessed 2 October 2009.
36. Hotez PJ (2008) Training the next generation of
global health scientists: a school of appropriate
technology for global health. PLoS Negl Trop Dis
2: e279. doi:10.1371/journal.pntd.0000279.
37. Organisation of the Islamic Conference (2009)
Available: http://commons.wikimedia.org/wiki/
File:OIC_Member_States.png. Accessed 4 Octo-
ber 2009.
Country (Population in 2006
a) Ascariasis
b Trichuriasis
b Hookworm
b Schistosomiasis
c Leprosy
d Trachoma
e
Chad (10 million) - - 3 million 2 million 976 1,016,889
33% 22.5% 10%
Total OIC Countries (1.34 billion) 300 million 243 million 204 million 95.5 million 43,012 13 million
% People Infected 22% 18% 15% 7% 1%
Percentage of World’s Cases in OIC
Countries
37% 40% 35% 46% 20% 21%
Only countries with a population of over 10 million are listed. Dashes indicate that these infections are not considered a public health problem in the country. NA, not
available.
aPopulation figures from reference [2], except for Iraq and Afghanistan, which are found in references [3] and [4], respectively.
bData from reference [5]. Percentage infections based on 2003 population estimates.
cData from reference [6]. Percentage infections based on 2003 population estimates.
dData from reference [7].
eData from reference [8], querying for trachoma in the selected countries.
doi:10.1371/journal.pntd.0000539.t001
Table 1. Cont.
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